Phosphatidylcholine and phosphatidylethanolamine metabolism during lens fiber cell formation.
Phosphatidylinositol is metabolized with a half-life of about 5 h in lens epithelial cells of 6-day-old embryonic chickens. When these cells differentiate to form lens fiber cells, however, phosphatidylinositol turnover virtually ceases. The present study was undertaken to determine whether there is a similar change in the metabolism of phosphatidylcholine and phosphatidylethanolamine. [32P]Orthophosphate was injected into 6-day-old chicken embryos, and the incorporation of label into phosphatidylcholine and phosphatidylethanolamine was followed for 48 h. The specific activities of the precursors phosphorylcholine and phosphorylethanolamine were also measured during this time. The data were then analysed by means of a simple kinetic model to determine the rate of synthesis and the half-life of each phospholipid. The results showed that phosphatidylcholine is synthesized at a rate of about 1.2 X 10(-20) mol/s per cell in the lens epithelial cells, and 6.4 X 10(-20) mol/s per cell in the fiber cells. Phosphatidylethanolamine is synthesized at approximately 0.9 X 10(-2)) mol/s per cell in the epithelial cells, and 4.0 X 10(-20) mol/s per cell in the fiber cells. Both phospholipids are stable in both the epithelial cells and in the fiber cells, with half-lives of 48 h or greater. Thus, although phosphatidylcholine, phosphatidylethanolamine and phosphatidylinositol all experience an increase in synthesis following lens fiber formation, the previously observed decrease in phosphatidylinositol turnover accompanying differentiation is a specific effect.